The chemokine CXCL12 and its receptor, CXCR4, regulate neuronal migration, differentiation, and survival. Alterations of CXCL12/CXCR4 signaling are implicated in different neuropathologies, including the neurological complications of HIV infection. Opiates are important co-factors for progression to neuroAIDS and can disrupt the CXCL12/CXCR4 axis in vitro and in vivo. This paper will review recently identified mechanisms of opiate-induced CXCR4 impairment in neurons and introduce results from pilot studies in human brain tissue, which highlight the role of the protein ferritin heavy chain in HIV neuropathology in patients with history of drug abuse.
Introduction
Human immunodeficiency virus (HIV) continues to profoundly impact public health within the United States and around the world. With over 50,000 new cases of HIV-1 infection reported annually in the United States alone, the prevalence of individuals diagnosed with HIV/AIDS is increasing steadily according to the most recent reports from the Centers for Disease Control and Prevention (CDC, 2009). The social impact of HIV/AIDS disproportionally affects males and overwhelmingly affects minorities, underscoring disparities in risk factors and public health access across the socioeconomic spectrum (CDC, 2009) . One such risk factor, illicit opiate abuse through intravenous drug use (IVDU), increases the risk of HIV exposure but also accelerates disease progression and exacerbates neurological involvement (Hu et al., 2005; Khurdayan et al., 2004; Hauser et al., 2006) . Given the success of combined antiretroviral therapy (cART) and efforts to broaden treatment to include medically underserved areas, the average life expectancy of HIV positive individuals has been significantly extended (Harrison et al., 2010) , revealing the neurological impact of chronic HIV infection on an aging population (Valcour et al., 2004) and highlighting the importance of identifying the molecular mechanisms essential to the ability of opiates to promote neurological dysfunction.
HIV neuropathology and drug abuse
The natural history of HIV infection, coupled with the typically poor central nervous system (CNS) penetration of cART, predispose
